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(57) Abstract 

A mapping function (31) and method for mapping a Signaling System 7 (SS7) telecommunication signaling message (30) from a 
Signaling Connection Control Part (SCCP) protocol layer (33) to an Internet Protocol (IP) protocol layer (32) in order to transmit the SS7 
signaling message over a data network (53) from an origination node (5 1) to a destination node (52). The mapping function receives the SS7 
signaling message from the SCCP protocol layer by sending and receiving Message Transfer Protocol (MTP) primitives from the mapping 
function to the SCCP protocol layer. The mapping function then maps the received SS7 signaling message into an IP message by mapping 
MTP primitives (43) into IP primitives (44), mapping the SS7 message address into an IP message address, and utilizing a user interface 
(34) to set IP protocol parameters that cannot be transferred by the SCCP protocol layer. The mapping function (31) then sends the mapped 
IP message to the IP protocol layer (32) by sending and receiving IP primitives from the mapping function to the IP protocol layer. 
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MAPPING FUNCTION AND METHOD OF TRANSMITTING SIGNALING 
SYSTEM 7 (SS7) TELECOMMUNICATIONS 
MESSAGES OVER DATA NETWORKS 

5 BACKGROUND OF THE INVENTION 

Tech nical Field of the, invention 

This invention relates to radio telecommunication systems and, more 
particularly, to a mapping function and method of transmitting Signaling System 7 
10 (SS7) telecommunications messages over data networks. 
Description nf Rp^ffffl Art 

In existing radio telecommunications networks, there is sometimes a 
requirement to cany a large amount of data from one node in the network to another. 
For example, in a network in which there is a primary home location register (HLR) 

15 and a backup HLR, the primary HLR may lose its data. The data must then be 
transferred from the backup HLR to the primary HLR to restore the primary data. The 
data is sent as SS7 messages utilizing the SS7 Message Transfer Protocol (MTP) 
which, in the prior art, may be carried either by the SS7 signaling network, or 
according to Telecommunication Industry Association (TIA) specification, by an X.25 

20 data link network. The transfer of this much data, however, puts a large load on the 
X.25 data link network, and if the SS7 signaling network is utilized for the transfer, 
the operator incurrs increased cost, and there is less signaling bandwidth available for 
call-related SS7 signaling. Therefore, an alternate way to transfer the data from the 
backup HLR to the primary HLR is needed. 

25 Although there are no known prior art teachings of a solution to the 

aforementioned deficiency and shortcoming such as that disclosed herein, U.S. Patent 
Number 5,351,237 to Shinohara et al. (Shinohara) and PCT Patent Application WO 
96/00468 by Galloway (Galloway) discuss subject matter that bears some relation to 
matters discussed herein. Shinohara discloses a data network system comprising a 

30 plurality of local area networks (LANs) connected to an Integrated Services Digital 
Network (ISDN) via a plurality of routers. The routers are each capable of 
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automatically creating a table for storing routing information. The invention in 
Shinohara relates strictly to data communication networks, and provides each router 
with routing address information relating to all the other routers in the data network 
system. Shinohara does not teach or suggest a method of mapping signaling messages 
5 in the SS7 Signaling Connection Control Part (SCCP) protocol to data messages in the 
IP protocol. 

Galloway discloses a lightweight transport protocol which tunnels point-to- 
point protocol (PPP) data packets between one or more source nodes and a gateway 
node through an imperfect mesh network (IMN) without requiring the exchange of 

10 acknowledgement packets. The gateway node is in a network employing the IP 
protocol. The invention in Galloway relates strictly to data communication networks, 
and recognizes that acknowledgement packets are not required at the IP layer when 
data transport protocols at higher levels utilize acknowledgement packets to assure 
reliable communications. Galloway does not teach or suggest a method of mapping 

15 signaling messages in the SS7 SCCP protocol to data messages in the IP protocol. 

Review of each of the foregoing references reveals no disclosure or suggestion 
of a system or method such as that described and claimed herein. It would be 
advantageous, therefore, to have a mapping function for mapping signaling messages 
in the SS7 SCCP protocol to data messages in the IP protocol. The present invention 

20 provides such a mapping function and method. 

SUMMARY OF THE INVENTION 

In one aspect, the present invention is a method of modifying a signaling 
protocol stack to transmit a Signaling System 7 (SS7) telecommunications message 

25 over a data network from an origination node to a destination node. The signaling 
protocol stack includes a Signaling Connection Control Part (SCCP) protocol layer on 
top of a Message Transfer Protocol (MTP) protocol layer. The method includes the 
steps of replacing the MTP protocol layer with an Internet Protocol (IP) protocol layer, 
adding a SCCP-IP mapping function between the SCCP protocol layer and the IP 

30 protocol layer, and mapping the SS7 signaling message from the SCCP protocol layer 
in the origination node into an IP message utilizing the SCCP-IP mapping function. 
The method continues by sending the IP message over the data network from the 

BNSDOCID: <WO 9929 124A 1.1 > 



WO 99/29124 



PCT/SE98/02172 



-3- 

origination node to the destination node, and mapping the IP message from the IP 
protocol layer in the destination node into the SS7 signaling message utilizing the 
SCCP-IP mapping function. 

In another aspect, the present invention is a mapping function for mapping a 
5 SS7 telecommunication signaling message from a SCCP protocol layer to an IP 
protocol layer in order to transmit the SS7 signaling message over a data network from 
an origination node to a destination node. The mapping function includes means for 
receiving the SS7 signaling message from the SCCP protocol layer by sending and 
receiving MTP primitives from the mapping function to the SCCP protocol layer, and 
10 means for mapping the received SS7 signaling message into an IP message. The 
mapping means includes means for mapping MTP primitives into IP primitives, a 
mapping table for mapping the SS7 message address into an IP message address, and 
a user interface for setting IP protocol parameters that cannot be transferred by the 
SCCP protocol layer. The mapping function also includes means for sending the 
1 5 mapped IP message to the IP protocol layer by sending and receiving IP primitives 
from the mapping function to the IP protocol layer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be better understood and its numerous objects and 
20 advantages will become more apparent to those skilled in the art by reference to the 
following drawing, in conjunction with the accompanying specification, in which: 

FIG. 1 (Prior Art) is an illustrative block diagram of an existing generic OSI 
stack illustrating the seven layers of the OSI model; 

FIG. 2 (Prior Art) is an illustrative block diagram of an existing signaling 
25 protocol stack for a telecommunications application; 

FIG. 3 is an illustrative block diagram of a telecommunications protocol stack 
modified in accordance with the teachings of the present invention; 

FIG. 4 is a functional block diagram of the SCCP-IP Mapping Function of the 
present invention; and 

30 FIG. 5 illustrates an exemplary communication of data from a first 

telecommunication node to a second telecommunication node utilizing the IP protocol 
for message transfer in accordance with the teachings of the present invention. 
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DETAILED DESCRIPTION OF EMBODIMENTS 

The Open Systems Interconnection (OSI) model is an internationally accepted 
framework of standards for communication between different systems manufactured 
by different vendors. The OSI model creates an open systems networking 
5 environment where any vendor's computer system, connected to any network, freely 
shares data with any other computer system on that network or a linked network. 

The OSI model organizes the communication process into seven different 
layers of interrelated protocols in a layered sequence based on their relation to the user. 
FIG. 1 is an illustrative block diagram of an existing generic OSI stack 10 illustrating 
10 the seven layers of the OSI model. Layers 1 through 3 deal with network access and 
layers 4 through 7 deal with end-to-end communications between the message source 
and the message destination. Each layer includes at least one function that is 
contained between an upper and a lower logical boundary. The services of each layer 
are combined with the services of lower layers to create new services that are made 
15 available to the higher layers. The layers are as follows: 

Layer 1 is a physical layer that provides transmission of signals and the 
activation and deactivation of physical connections; 

Layer 2 is a data link layer that includes signal synchronization, error 
correction, sequencing, and flow control. This layer also provides a data transmission 
20 link across one or several physical connections; 

Layer 3 is a network layer that provides routing and switching functions; 

Layer 4 is a transport layer utilizing layers 1 to 3 to provide an end-to-end 
service having required characteristics for the higher layer functions; 

Layer 5 is a session layer that provides the means to establish a session 
25 connection and to support an orderly exchange of data and related control functions 
for a particular communication service; 

Layer 6 is a presentation layer that provides means for data formatting and 
code conversion; and 

Layer 7 is an application layer, the protocols of which provide the actual 
30 service sought by an end user. 

FIG. 2 is an illustrative block diagram of an existing signaling protocol stack 
for a telecommunications application. Existing communication links utilized for 
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linking standard telecommunications systems generally comprise computing software 
that executes and assembles OSI layers 3-7 and transmission hardware that executes 
OSI layers 1-2. The application layer 7 may be a combination of a Transaction 
Capabilities Application Part (TCAP) application and a Mobile Application Part 
5 (MAP) application. The TCAP and MAP application and the presentation and session 
layers are supported by a Signaling Connection Control Part (SCCP). The SCCP layer 
runs on top of a Message Transfer Protocol (MTP) layer which performs SS7 routing 
and switching functions. The MTP layer may be broken down functionally into three 
layers (MTP1 through MTP3) which support the SCCP. 
1 0 FIG - 3 is an illustrative block diagram of a telecommunications protocol stack 

30 modified in accordance with the teachings of the present invention. The present 
invention allows SS7 messages to be carried over any data communication network. 
The present invention utilizes the Internet Protocol (IP) and the fact that the IP 
protocol generally may be transmitted over any type of data communication network, 
1 5 for example, Ethernet, Token Ring, ATM, etc. The heart of the invention is a SCCP- 
IP Mapping Function 3 1 between the IP protocol layer 32 and the SCCP layer 33. The 
SCCP-IP Mapping Function 31 enables the SCCP layer to access IP primitives (e.g., 
"Send" and "Receive"), and maps IP control messages into SS7 MTP control 
messages. The IP protocol has different characteristics than the SS7 MTP protocol. 
20 Therefore, the mapping must be performed with some intelligence in the mapping 
function. A user interface 34 enables the system operator to set up an address mapping 
table, and to set various IP protocol parameters which cannot be transferred by the 
SCCP layer. 

The SCCP-IP Mapping Function 31 may perform one-to-one translations 
25 between IP layer primitives and MTP layer primitives, and one-to-many translations. 
However, some primitives in each layer cannot be converted. In those cases, the 
present invention generates a pseudo response. Since the SCCP layer normally runs 
on top of the MTP layer in a telecommunications protocol stack, the SCCP-IP 
Mapping Function must mimic the MTP layer in its interactions with the SCCP layer 
30 in order for the conversion to the IP protocol to be transparent to the higher 
telecommunications protocol layers. 
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FIG. 4 is a functional block diagram of the SCCP-IP Mapping Function 31 of 
the present invention. The user interface 34 to the SCCP-IP Mapping Function 31 
enables the system operator to set up an address mapping table 41 , and to set various 
IP protocol parameters which cannot be transferred by the SCCP layer. The SS7 
application which runs on top of the protocol stack is not aware that the messages are 
being transferred to the destination node by the IP protocol. Therefore, the SS7 
application sends its messages to the SCCP layer with destinations having SS7 
addresses. The SCCP layer then passes the messages with SS7 addresses to the 
SCCP-IP Mapping Function 3 1 . Within the SCCP-IP Mapping Function, the mapping 
table 41 maps the SS7 addresses to IP addresses. Each node in the communication 
network has both an SS7 address and an IP address. The operator configures the 
mapping table to map the addresses. 

The user interface 34 also enables the system operator to set various IP 
protocol parameters 42 which cannot be transferred by the SCCP layer. The first IP 
15 parameter set through the user interface is called Time To Leave (TTL). The TTL 
parameter tells the IP network that if a message has not been delivered after a time 
period specified by the TTL parameter, then the message should be discarded. The 
TTL parameter is not known by the SCCP layer. In addition, the concept of discarding 
a message after a specified time period is not supported by the MTP layer. Therefore, 
20 the operator must configure this parameter. 

The second IP parameter that is set through the user interface is called Type 
Of Service (TOS). TOS indicates the type of service to be expected. The TOS 
parameter is not known by the SCCP layer. In the preferred embodiment of the 
present invention, the operator should set the TOS parameter to "no delay" and "high 
25 reliability". The TTL and TOS parameters are utilized by the SCCP-IP Mapping 
Function 31 to reformat the SS7 messages received from the SCCP layer, in order to 
send them through the IP network. 

The SCCP-IP Mapping Function 31 maps certain MTP primitives 43 into IP 
primitives 44 in order to transport data messages over the IP network. The SCCP 
30 layer 33 expects to receive certain primitives from the MTP layer (FIG. 2) during 
normal signaling messaging. These primitives are (1) MTP Transfer Request 
primitive (MTP-TR); (2) MTP Transfer Indication primitive (MTP-TI); (3) MTP 
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Pause primitive; (4) MTP Resume primitive; and (5) MTP Status primitive. The 
SCCP layer utilizes the MTP-TR primitive to request the MTP layer to transfer a 
message. The MTP layer utilizes the MTP-TI primitive to indicate to the SCCP layer 
that a message has been received. The MTP layer utilizes the MTP Pause primitive 
5 to indicate to the SCCP layer that the MTP layer is unable to transfer messages to a 
given destination. The MTP layer utilizes the MTP Resume primitive to indicate to 
the SCCP layer that the MTP layer can now transfer messages to the given destination. 
The MTP layer utilizes the MTP Status primitive to indicate to the SCCP layer that the 
MTP layer is partially unable to transfer messages to a given destination. The MTP- 
1 0 TR, MTP-TI, and MTP Resume primitives are mapped into IP primitives in the SCCP- 
IP Mapping Function 31. The MTP Pause primitive and the MTP resume primitive 
have no equivalent in the IP protocol, and are not mapped. Their handling is discussed 
below. 

When an SS7 message is received in the SCCP-IP Mapping Function from the 
15 SCCP layer, the MTP-TR primitive is mapped into the IP primitive "Send" in the 
message mapper 45. The SS7 address is mapped to the IP address in the mapping 
table 41, and sent to the message mapper where the IP address is placed in the Send 
primitive along with the TTL and TOS parameters 42, and the data received in the 
message from the SCCP layer. 
20 The MTP-TI primitive is mapped into the IP primitive "Receive". When a 

destination node receives an IP message, the Receive primitive is generated by the IP 
layer and sent to the SCCP-IP Mapping Function 3 1 where the Receive primitive is 
mapped to the MTP-TI primitive which is understood by the SCCP layer above. The 
Receive primitive includes the data received from the SCCP layer at the origination 
25 node. 

As noted above, the MTP primitives MTP Pause (no data can be transferred) 
and MTP resume (data can be transferred) have no equivalent in the IP protocol. 
Therefore, they cannot be transported by the IP network, and the destination SCCP 
layer cannot receive them. However, the SCCP-IP Mapping Function 31 maps the 
30 MTP Status primitive (partially unable to deliver data) into the IP message known as 
an Internet Control Message Protocol (ICMP) message. ICMP messages typically 
report errors in the processing of datagrams, and may be sent in several situations. For 
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example, the ICMP message is sent to the originating node when a message cannot 
reach its destination. Thus, the SCCP-IP Mapping Function generates a pseudo 
response to support the reporting of message status. 

FIG. 5 illustrates an exemplary communication of a data message from a first 
5 telecommunication node (Node A) 5 1 to a second telecommunication node (Node B) 
52 utilizing an IP network 53 for message transfer. For simplicity, only the SCCP 
layer, the SCCP-IP Mapping Function, and the IP layer have been shown for each 
node. With reference to FIGS. 4 and 5, the message transfer will now be described. 
The SCCP layer in Node A (SCCP-A) 54 sends a MTP-TR primitive to the SCCP-IP 

10 Mapping Function- A 55. The MTP-TR primitive is normally utilized to request a 
MTP layer to transfer a SS7 message. The SCCP-IP Mapping Function-A pulls the 
SS7 destination address from the message and maps the SS7 destination address (in 
this case, SCCP-B 59) to the corresponding IP destination address (in this case, IP-B 
57) utilizing the address mapping table 41 . The SCCP-IP Mapping Function-A then 

1 5 adds the IP protocol parameters TTL and TOS 42 to the message. The TTL and TOS 
parameters are placed in the Send IP primitive and are sent to the IP-A layer 56. The 
destination address in the Send primitive is IP-B 57. 

The message then goes through the IP network 53 from the IP-A layer 56 in 
Node A 5 1 to the IP-B layer 57 in Node B 52. At the EP-B layer, the Receive primitive 

20 is sent to the SCCP-IP Mapping Function-B 58. The Receive primitive includes the 
message data, the TTL and TOS parameters 42, and the IP destination address (IP-B) 
57. The SCCP-IP Mapping Function-B 58 maps the IP address (IP-B) to the 
corresponding SS7 address (SCCP-B) 59 utilizing its address mapping table, and 
passes the data up to the SCCP-B layer 59 by removing the TTL and TOS IP 

25 parameters and reformatting the data using the MTP-TI primitive which indicates to 
the SCCP-B layer that data has been received. 

It is thus believed that the operation and construction of the present invention 
will be apparent from the foregoing description. While the method, apparatus and 
system shown and described has been characterized as being preferred, it will be 

30 readily apparent that various changes and modifications could be made therein without 
departing from the spirit and scope of the invention as defined in the following claims. 
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WHAT IS CLAIMED IS: 

1- A method of modifying a signaling protocol stack to transmit a 
Signaling System 7 (SS7) telecommunication signaling message over a data network 
5 from an origination node to a destination node, said signaling protocol stack having 
a Signaling Connection Control Part (SCCP) protocol layer on top of a Message 
Transfer Protocol (MTP) protocol layer, said method comprising the steps of: 

replacing the MTP protocol layer with an Internet Protocol (IP) protocol layer; 
adding a SCCP-IP mapping function between the SCCP protocol layer and the 
1 0 IP protocol layer; 

mapping the SS7 signaling message from the SCCP protocol layer in the 
origination node into an IP message utilizing the SCCP-IP mapping function; and 

sending the IP message over the data network from the origination node to the 
destination node. 

15 

2. The method of modifying a signaling protocol stack to transmit a SS7 
signaling message over a data network of claim 1 wherein said step of mapping the 
SS7 signaling message from the SCCP protocol layer in the origination node into an 
IP message utilizing the SCCP-IP mapping function includes mapping the SS7 

20 message address into an IP message address. 

3. The method of modifying a signaling protocol stack to transmit a SS7 
signaling message over a data network of claim 2 wherein said step of mapping the 
SS7 message address into the IP message address includes providing a user interface 

25 which enables a system operator to configure an address mapping table within the 
SCCP-IP mapping function. 

4. The method of modifying a signaling protocol stack to transmit a SS7 
signaling message over a data network of claim 3 wherein said step of providing a user 

30 interface includes providing a user interface which enables the system operator to set 
IP protocol parameters that cannot be transferred by the SCCP protocol layer. 
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5. The method of modifying a signaling protocol stack to transmit a SS7 
signaling message over a data network of claim 4 wherein said step of providing a user 
interface which enables the system operator to set IP protocol parameters that cannot 
be transferred by the SCCP protocol layer includes providing a user interface which 

5 enables the system operator to set a Time To Leave (TTL) IP protocol parameter and 
a Type of Service (TOS) IP protocol parameter. 

6. The method of modifying a signaling protocol stack to transmit a SS7 
signaling message over a data network of claim 1 wherein said step of mapping the 

10 SS7 signaling message from the SCCP protocol layer in the origination node into an 
IP message utilizing the SCCP-DP mapping function includes mapping MTP primitives 
into IP primitives. 

7. The method of modifying a signaling protocol stack to transmit a SS7 
1 5 signaling message over a data network of claim 6 wherein said step of mapping MTP 

primitives into IP primitives includes the steps of: 

mapping a MTP Transfer Request (MTP-TR) primitive into an IP Send 
primitive; and 

mapping a MTP Transfer Indication (MTP-TI) primitive into an IP 
20 Receive primitive. 

8. The method of modifying a signaling protocol stack to transmit a SS7 
signaling message over a data network of claim 7 wherein said step of mapping MTP 
primitives into IP primitives further comprises mapping a MTP Status primitive into 

25 an Internet Control Message Protocol (ICMP) message. 

9. The method of modifying a signaling protocol stack to transmit a SS7 
signaling message over a data network of claim 1 further comprising the step of 
mapping, in the destination node, the IP message from the IP protocol layer into the 

30 SS7 signaling message utilizing the SCCP-IP mapping function. 
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10. A method of modifying a signaling protocol stack to transmit a 
Signaling System 7 (SS7) signaling message over a data network from an origination 
node to a destination node, said signaling protocol stack having a Signaling 
Connection Control Part (SCCP) protocol layer on top of a Message Transfer Protocol 
5 (MTP) protocol layer, said method comprising the steps of: 

replacing the MTP protocol layer with an Internet Protocol (IP) protocol layer; 

adding a SCCP-IP mapping function between the SCCP protocol layer and the 
IP protocol layer; 

mapping the SS7 signaling message from the SCCP protocol layer in the 
1 0 origination node into an IP message utilizing the SCCP-IP mapping function, said step 
of mapping the SS7 message into the IP message including the steps of: 

mapping the SS7 message address into an IP message address; 
mapping MTP primitives into IP primitives; and 
setting a Time To Leave (TTL) IP protocol parameter and a Type of 
1 5 Service (TOS) IP protocol parameter; and 

sending the EP message over the data network from the origination node to the 
destination node. 



1 1 . The method of modifying a signaling protocol stack to transmit a SS7 
20 signaling message over a data network of claim 1 0 wherein said step of mapping MTP 
primitives into IP primitives includes the steps of: 

mapping a MTP Transfer Request (MTP-TR) primitive into an IP Send 
primitive; and 

mapping a MTP Transfer Indication (MTP-TI) primitive into an IP 
25 Receive primitive. 



12. The method of modifying a signaling protocol stack to transmit a SS7 
signaling message over a data network of claim 1 1 wherein said step of sending the 
IP message over the data network from the origination node to the destination node 
30 includes configuring the IP message through the steps of: 

placing the mapped IP address in the IP Send primitive; 

adding the TTL and TOS parameters to the IP Send primitive; and 
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adding data from the SS7 message to the IP Send primitive. 

13. The method of modifying a signaling protocol stack to transmit a SS7 
signaling message over a data network of claim 10 further comprising mapping, in the 

5 destination node, the IP message from the IP protocol layer into the SS7 signaling 
message utilizing the SCCP-IP mapping function, said step of mapping the IP message 
into the SS7 message including the steps of: 

mapping the IP message address into the SS7 message address; and 

mapping IP primitives into MTP primitives. 

10 

14. The method of modifying a signaling protocol stack to transmit a SS7 
signaling message over a data network of claim 13 wherein said step of mapping IP 
primitives into MTP primitives includes the steps of: 

mapping the IP Send primitive into the MTP Transfer Request (MTP-TR) 
15 primitive; and 

mapping the IP Receive primitive into the MTP Transfer Indication (MTP-TI) 
primitive. 



15. A mapping function for mapping a Signaling System 7 (SS7) signaling 
20 message from a Signaling Connection Control Part (SCCP) protocol layer to an 

Internet Protocol (IP) protocol layer in order to transmit the SS7 signaling message 
over a data network from an origination node to a destination node, said mapping 
function comprising: 

means for receiving the SS7 signaling message from the SCCP protocol layer; 
25 means for mapping the received SS7 signaling message into an IP message; 

and 

means for sending the mapped IP message to the IP protocol layer. 

16. The mapping function of claim 1 5 wherein said means for receiving the 
30 SS7 signaling message from the SCCP protocol layer includes means for sending and 

receiving Message Transfer Protocol (MTP) primitives from the mapping function to 
the SCCP protocol layer. 
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1 7. The mapping function of claim 1 6 wherein said means for sending the 
mapped IP message to the IP protocol layer includes means for sending and receiving 
IP primitives from the mapping function to the IP protocol layer. 

5 

1 8. The mapping function of claim 1 7 wherein said means for mapping the 
received SS7 signaling message into an IP message includes means for mapping MTP 
primitives into IP primitives. 

10 19 * The mapping function of claim 18 wherein said means for mapping 

MTP primitives into IP primitives includes means for mapping a MTP Transfer 
Request (MTP-TR) primitive into an IP Send primitive and for mapping a MTP 
Transfer Indication (MTP-TI) primitive into an IP 
Receive primitive. 

1 5 20 - The mapping function of claim 1 5 wherein said means for mapping the 

received SS7 signaling message into an IP message includes a mapping table for 
mapping the SS7 message address into an IP message address. 

2 1 . The mapping function of claim 20 wherein said means for mapping the 
20 received SS7 signaling message into an EP message includes a user interface for setting 

IP protocol parameters that cannot be transferred by the SCCP protocol layer. 

22. The mapping function of claim 21 wherein said IP protocol parameters 
include a Time To Leave (TTL) IP protocol parameter and a Type of Service (TOS) 

25 IP protocol parameter. 

23. A mapping function for mapping a Signaling System 7 (SS7) signaling 
message from a Signaling Connection Control Part (SCCP) protocol layer to an 
Internet Protocol (IP) protocol layer in order to transmit the SS7 signaling message 

30 over a data network from an origination node to a destination node, said mapping 
function comprising: 
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means for receiving the SS7 signaling message from the SCCP protocol layer 
by sending and receiving Message Transfer Protocol (MTP) primitives from the 
mapping function to the SCCP protocol layer; 

means for mapping the received SS7 signaling message into an IP message, 
5 said mapping means including: 

means for mapping MTP primitives into IP primitives; 
a mapping table for mapping the SS7 message address into an IP 
message address; and 

a user interface for setting a Time To Leave (TTL) IP protocol 
1 0 parameter and a Type of Service (TOS) IP protocol parameter; and 

means for sending the mapped IP message to the IP protocol layer by sending 
and receiving IP primitives from the mapping function to the IP protocol layer. 



BNSOOCID <WO„. .9929124A1 J_> 



WO 99/29124 



1/3 



PCT/SE98/02I72 



FIG.1 

PRIOR ART 



7 


APPLICATION 


6 


PRESENTATION 


5 


SESSION 


4 


TRANSPORT 


3 


NETWORK 


2 


LINK 


1 


PHYSICAL 



10 





FIG.2 

PRIOR ART 


7 


MAP 




TCAP 


6 


PRESENTATION 


5 


SESSION 


4 


TRANSPORT 


3 


SCCP 




MTP3 


2 


MTP2 


1 


MTP1 



SUBSTITUTE SHEET (RULE 26) 



BNSOOCICk <WO 992912<A1J_> 



WO 99/29124 



2/3 



PCT/SE98/02172 



FIG.3 



7 

6 
5 



3 - 

2 
1 



MAP 






TCAP 






PRESENTATION 




- — - 30 


SESSION 






TRANSPORT 


_^33 




SCCP 




SCCP - IP 




USER 


MAPPING FUNCTION 


~^-31 


INTERFACE 


IP 


~--32 


^34 


ANY LOWER LAYER 
DATA COMMUNICATION 
STACK 







FIG.5 





51 

NODE A ^ 




52 

NODE B ^ 




SCCP - A 




SCCP - B 


55^ 
56-^ 


SCCP - IP 

MAPPING FUNCTION -A 


53 


SCCP - IP 

MAPPING FUNCTION - B 


IP -A 




IP-B 







59 
58 

57 



SUBSTITUTE SHEET (RULE 26) 



WO 99/29124 PCT/SE98/02172 



FIG.4 



SCCP - IP MAPPING FUNCTION 



31 



FUNCTIONS SET THROUGH 
USER INTERFACE 



ADDRESS MAPPING 
TABLE 


SS7 

ADDRESSES 


IP 

ADDRESSES 















IP PROTOCOL 
PARAMETERS 



TIME TO LEAVE ( TTL ) 
TYPE OF SERVICE ( TOS ) 



PRIMITIVES MAPPING 


MTP 
PRIMITIVES 


IP 

PRIMITIVES 


MTP - TR - — 
MTP-TI — — 
MTP - STATUS— 


— SEND 
— - RECEIVE 

— - ICMP 




44 



MESSAGE MAPPER 



-45 



6NSDOCID. <WO 9929I24A1_L» 



SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 



Intern tal Application No 

PCT/SE 98/02172 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 H04Q3/00 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 6 H040 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 0 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to daim No. 


A 


WO 97 35406 A (TEKELEC CORP) 


1,9,10, 




25 September 1997 


13,15,23 




see page 1, line 5 - line 7 






see page 4, line 11 - page 5, line 7; 






figure 3 






see page 9, line 7 - line 10 






see page 10, line 9 - line 13 




A 


WO 97 42774 A (ERICSSON TELEFON AB LM) 


1,2,6,9, 




13 November 1997 


10,13, 






15-18, 






20,23 




see page 1, line 6 - line 8 






see page 3, line 8 - line 11; figure 1 






see page 3, line 28 - page 5, line 28; 






figures 2-4 






-/-- 





Further documents are listed in the continuation of box C. 



Patent family members are listed in annex. 



• Special categories of cited documents : 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international 

filing date 

"L" document which may throw doubts on priority claim<s> or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhfeitton or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 



"T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

"A" document member of the same patent family 



Date ot the actual completion of the international search 

27 April 1999 


Date of mailing ot the international search report 

04/05/1999 


Name and mailing address of the ISA 

European Patent Office, P. B. 5818 Patentlaan 2 
NL - 2280 HV Rifswijk 
Tel. (+31-70) 340-2040. Tx. 3t 651 epo nl. 
Fax: (+31-70) 340-3016 


Authorized officer 

Vercauteren, S 



Form PCT/tSA/210 (second srwot) (July 1992) 



BNSOOCID. <WO 9929124A1 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



Intern .ial Application No 

PCT/SE 98/02172 



C.(Contlnuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category " Citation ot document, with indication, where appropriate, of the relevant passages 



Relevant to claim No, 



US 5 351 237 A (SHINOHARA T ET AL) 

27 September 1994 

cited in the application 

see the whole document 

WO 96 00468 A (METRICOM INC) 
4 January 1996 
cited in the application 
see the whole document 



1,10,15, 
23 



1,10,15, 
23 



1 



Form PCT/lSA/210 (continuation of second sheet) (Juty 1992) 
BNSDOCID: <WO 99291 24A1_I_> 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

information on patent family members 



Inter mal Application No 

PCT/SE 98/02172 



Patent document 
cited in search report 


Publication 
date 


Patent tamily 
member(s) 


Publication 
date 


WO 9735406 


A 


OC—HQ— 1 OQ7 


AU 


2342197 


A 


1 fi— 1 0- 1 QQ7 


WO 9742774 


A 


13-11-1997 


US 


5870565 


A 


09-02-1999 








AU 


2795797 


A 


26-11-1997 


US 5351237 


A 


27-09-1994 


JP 


2826416 


B 


18-11-1998 








JP 


5344161 


A 


24-12-1993 


WO 9600468 


A 


04-01-1996 


AU 


2902095 


A 


19-01-1996 



Forni PC T/l S A/2 10 (patent famly annox) <Jiiy 1992) 
BNSDOCID: <WO 9929124A1 J_> 



